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(54) Booklet printing apparatus with page flipping mechanism

(57) The presentinvention intends to provide a page
flipping mechanism that reduces an occurrence of a flip-
ping of multiple pages at once at the time of page flipping.
The configuration includes that (a) a booklet (33) is in-
serted, (b) when a following page (33b) of facing pages
reaches a position of a flipping roller (17), feeding is
stopped, and a gripper of a feeding roller pair (28a) and
(28b) opens, a movable guide (29) releases an upper
restriction, a lifting member (24) lifts the following pages
(33b) up to a 60% height, the flipping roller (17) rotates
260 degrees at a 40% speed while vibrating and bends
the top page (33b-1) upwards, (d) the flipping roller (17)
is stopped, the lifting member (24) descends, the flowing
pages (33b) returns to a horizontal position, an end edge
of the top page (33b-1) is pressed on the flipping roller
(17), (e) the flipping roller (17) rotates 120 degrees, flips
up the top page (33b-1) and stops, and the top page (33b-
1) flops over the flipping roller (17), (f) the feeding roller
pair (28a) and (28b) closes the gripper, all feeding roller
pairs rotates in a booklet ejection direction, the top page
(33b-1) is lifted by a driven roller (28b) of the feeding
roller pair, is pushed down, and overlays the preceding
page (33a), (g) the booklet (33) is ejected outside and
each of the members return to home positions (See page
FIG. 4).
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The presentinvention relates to a booklet print-
ing apparatus and more specifically to a booklet printing
apparatus provided with a page flipping mechanism that
reduces as much as possible an occurrence of a flipping
of multiple pages at once at the time of page flipping of
a booklet of multiple pages without changing a conven-
tional simple structure.

DESCRIPTION OF THE RELATED ART

[0002] Conventionally, ATMs (Automated Teller Ma-
chines) placed in banks, for example, are provided with
page flipping mechanism inside to flip pages when the
content needing to be printed exceeds the last print line
of two facing pages of a booklet of multiple pages, such
as a bank passbook.

[0003] In general, a page flipping mechanism that me-
chanically and automatically flips pages of a booklet is
provided with feeding rollers coaxially having flipping roll-
ers at the center portion. When a booklet is carried into
a page flipping position, all feeding rollers are stopped
and page flipping is performed by rotating only the flipping
roller.

[0004] However, this page flipping mechanism may
cause a problem of flipping subsequent pages at the
same time a single page is to be flipped, which is so-
called multiple page flipping.

[0005] In order to prevent this problem, for example,
in Japanese Laid-Open Patent Publication No.
HO06-155964, a turning-over mechanism has been pro-
posed in which turning-over rollers are rotated while vi-
brations are given by piezoelectric bimorphs and two
dedicated sensors check a completion of page flipping.
[0006] However, the turning-over mechanism in Jap-
anese Laid-Open Patent Publication No. H06-155964
has a problem wherein there is a significant increase in
the cost because the turning-over mechanism requires
plural costly members such as piezoelectric bimorphs
and two dedicated sensors, and also requires a control
circuit to drive these members at the right time, and the
entire assembly thereby becomes complex.

SUMMARY OF THE INVENTION

[0007] It is desirable to provide a booklet printing ap-
paratus provided with a page flipping mechanism that
reduces as much as possible the occurrence of the flip-
ping of multiple pages at once at the time of page flipping
of a booklet of multiple pages without changing a con-
ventional simple structure.

[0008] For example, in a booklet printing apparatus
provided with a page flipping mechanism of the present
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invention, the page flipping mechanism includes at least
an insertion/ejection feeding roller, an intermediate feed-
ing roller, an inner feeding roller, a page flipping roller
arranged coaxially with the intermediate feeding roller
and rotated by a dedicated motor independently from the
intermediate feeding roller, and a lifting member ar-
ranged below a surface of a feeding route between the
intermediate feeding roller and the inner feeding roller.
[0009] A booklet is inserted by the insertion/ejection
feeding roller with a first line of printing field on facing
pages in front, is fed by the intermediate feeding roller
taking over feeding, and is pulled inside by feeding of the
inner feeding roller.

[0010] With respect to this booklet, the lifting member
lifts a portion in which a page to be flipped of the facing
pages of the booklet is present up to 60% to 100% height
of a normal lifting height from a bottom, the dedicated
motor rotates at a low speed to rotate the page flipping
roller at a 60% speed of a normal rotation and generate
cogging, and the page flipping roller flips the page to be
flipped by 20% to 60 % rotation of the normal rotation
while propagating vibration of cogging of the dedicated
motor to the page to be flipped.

[0011] Asaresult, the booklet printing apparatusis pro-
vided with a page flipping mechanism that reduces as
much as possible the occurrence of the flipping of multiple
pages at once at the time of page flipping of a booklet of
multiple pages without changing a conventional simple
structure.

BRIEF DESCRIPTION OF DRAWINGS

[0012] Features of invention embodiments will now be
described, with reference to the accompanying drawings,
in which:

FIG. 1 is a functional block diagram illustrating the
entirety of a structure of a booklet printing apparatus
provided with a page flipping mechanism according
to Embodiment 1;

FIG. 2Ais a perspective view illustrating only a main
portion of a page flipping mechanism provided ac-
cording to embodiment 1 with some portions cut out;
FIG. 2B is a plan view of FIG. 2A;

FIG. 3 is a side view that schematically and compre-
hensively illustrates the structure of the main portion
of the page flipping mechanism according to embod-
iment 1;

FIG. 4A is operating state diagram (1) sequentially
illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 4B is operating state diagram (2) sequentially
illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 4C is operating state diagram (3) sequentially
illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 4D is operating state diagram (4) sequentially
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illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 4E is operating state diagram (5) sequentially
illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 4F is operating state diagram (6) sequentially
illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 4G is operating state diagram (7) sequentially
illustrating the operations of page flipping in the page
flipping mechanism according to embodiment 1;
FIG. 5A is a table that lists data of actual measure-
ments of the success rate of flipping and the preven-
tion rate of flipping of multiple pages at once among
the occurrences of successful flipping when the ro-
tation speed of flipping is a normal speed and the
lifting height is changed to various heights;

FIG. 5B is a graph of the data of the three columns
next to the lifting height columninthe table of FIG. 5A;
FIG. 5C is a graph of the data of the right three col-
umns in the table of FIG. 5A;

FIG. 6A is a graph combining the two graphs in FIG.
5B and FIG. 5C into one;

FIG. 6B is a graph of when the two pieces of graph
data in FIG. 5B and FIG. 5C are synthesized (inte-
grated), representing a comprehensive success rate
of flipping when the two measurements are per-
formed;

FIG. 7A is a table that lists data of actual measure-
ments of the success rate of flipping and the preven-
tion rate of flipping of multiple pages at once among
the occurrences of successful flipping when the lift-
ing height is the conventional height and the motor
rotation speed is changed to various speeds;

FIG. 7B is a graph of the data of the three columns
next to the motor rotation speed column in the table
of FIG. 7A;

FIG. 7C is a graph of the data of the right three col-
umns in the table of FIG. 7A;

FIG. 8A is a graph combining the two graphs in FIG.
7B and FIG. 7C into one; and

FIG. 8B is a graph of when the two pieces of graph
data in FIG. 7B and FIG. 7C are synthesized (inte-
grated), representing a comprehensive success rate
of flipping when the two measurements are per-
formed.

DESCRIPTION OF THE EMBODIMENTS

[0013] FIG. 1 is a functional block diagram illustrating
the entirety of a structure of a booklet printing apparatus
provided with a page flipping mechanism according to
Embodiment 1. Asillustrate in FIG. 1, in a booklet printing
device 1 provided with a page flipping mechanism in this
embodiment, a CPU (Central Processing Unit) 2 that con-
trols the entirety of the booklet printing apparatus takes
a central role.

[0014] The CPU 2 is connected to a ROM (Read Only
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Memory) 4, a RAM (Random Access Memory) 5, an im-
age sensor control circuit 6, a print head drive circuit 7,
a sensor control circuit 8, a flipping roller motor drive cir-
cuit 9, a feeding roller motor drive circuit 10, a print carrier
motor drive circuit 11, and a lifting roller drive circuit 12
via a bus 3.

[0015] The image sensor control circuit 6 is connected
to an image sensor 13. The image sensor 13 is a sensor
to read a position mark etc. in a printing area of a booklet
and to discriminate it as an image. The print head drive
circuit 7 is connected to a print head 14. The print head
14 is for printing a date, an amount, and remarks etc. in
print lines of a printing area of a booklet.

[0016] The sensor control circuit 8 is connected to var-
ious sensors 15. Here, various sensors are indicated by
a single number 15 for the sake of expedience, but the
sensors, such as a booklet insertion detection sensor, a
booklet page flipping position detection sensor, and a
booklet ejection detection sensor, are each arranged at
respective important positions.

[0017] The flipping roller motor drive circuit 9 is con-
nected to a flipping roller motor 16, and the flipping roller
motor 16 is coupled with a flipping roller 17. The flipping
roller 16 rotates at a speed so low that cogging occurs
as described later in more detail, and drives the flipping
roller 17 to rotate.

[0018] The feeding roller motor drive circuit 10 is con-
nected to a feeding roller motor 18 and the feeding roller
motor 18 is coupled with plural feeding rollers 19 via a
pulley, a belt, a gear train, a clutch, etc., not illustrated in
the drawings. In this description, the feeding rollers 19
are indicated by a single number 19 for the sake of ex-
pedience, but an independent number is assigned to
each ofthe feedingrollers 19inthe subsequent drawings.
[0019] Each feeding roller 19 is configured of a roller
pair of a driving roller and a driven roller. The feeding
roller motor 18 drives the respective driving rollers of plu-
ral feeding roller pairs to rotate at the drive timing.
[0020] The print carrier motor drive circuit 11 is con-
nected to a print carrier motor 21, and the print carrier
motor 21 is coupled to a print carrier 22 that mounts and
holds the print head 14 in a freely attachable/detachable
manner. The print carrier motor 21 linearly drives the print
carrier 22 in a printing direction at the timing of printing.
[0021] Thelifting roller drive circuit 12 has a lifting roller
motor 23 connected to it. The lifting roller motor 23 is
coupled to a lifting member 24. Although more details
are described later, the lifting roller motor 23 drives the
lifting member 24 by lifting the lifting member 24 up to a
height that is lower than the height at which a page to be
flipped is lifted from the bottom in conventional page flip-
ping mechanisms (hereinafter simply referred to as a
conventional height or a conventional lifting height).
[0022] FIG. 2Ais a perspective view illustrating only a
main portion of a page flipping mechanism provided in
the booklet printing device 1 according to the present
embodiment, with some portions cut out from the illus-
tration, and FIG. 2B is a plan view of FIG. 2A. Since this
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main portion is schematically illustrated in the subse-
quent drawings in a comprehensible manner, the main
portion is briefly explained here.

[0023] FIG. 2A and FIG. 2B illustrate a feeding state
when abookletis drawn in and fed in a direction indicated
by an arrow a. FIG. 2A and Billustrate members disposed
on the upper position of the main portion, and the booklet
printing device 1 is provided with a booklet inlet 40, an
inlet standing portion 27, a flipping roller 17, a flipping
roller motor 16 that is not illustrated, driving rollers 25a,
28a, 31a, driven rollers 25b, 28b, 31b, a fixed guide 26,
and a movable guide 29.

[0024] Thedrivingroller25a, whichis aninsertion/ejec-
tion feeding roller pair, is disposed near the booklet inlet
40. Thedrivenroller 25b, whichis notillustrated, is placed
under the driving roller 25a.

[0025] The driven roller 28b, which is an intermediate
feeding roller pair, is disposed further inside of the driven
roller 25b. The driving roller 28a, which is not illustrated,
is disposed under the driven roller 28b. The flipping roller
17 is disposed coaxially with the shaft of the drive roller
28b.

[0026] Although the flipping roller 17 is disposed coax-
ially with the driven roller 28b, which is an intermediate
feeding roller pair, it is driven by the dedicated flipping
roller motor 16 illustrated in FIG. 1 and rotates independ-
ently from the driven roller 28b.

[0027] A driving roller 31a, which is an inner feeding
roller pair, is disposed innermost. The driven roller 31b,
which is not illustrated, is placed under the driving roller
31a.

[0028] FIG.3isaside view thatschematically and com-
prehensively illustrates the structure of the main portion
of the above-described page flipping mechanism. In ad-
dition to the arrow a indicating the booklet insertion di-
rection, FIG. 3 illustrates a driving roller 25a, which is an
insertion/ejection feeding roller pair, the driven roller 25b,
the fixed guide 26, the driving roller 28a, which is an in-
termediate feeding roller pair, and the driven roller 28b.
[0029] Furthermore, FIG. 3 illustrates the flipping roller
17 disposed coaxially with the driven roller 28b, which is
an intermediate feeding roller pair, the movable guide
29, the driving roller 31a, which is an inner feeding roller
pair, the driven roller 31b, and the lifting member 24 in-
tegrated with a lifting roller 32 and disposed between the
driving roller 28a, which is an intermediate feeding roller
pair, and the driven roller 31b, which is an inner feeding
roller pair, under a booklet feeding route formed by these
three roller pairs.

[0030] FIG. 4A-FIG. 4G are operating state diagrams
sequentially illustrating the operations of page flipping in
the page flipping mechanism with the above structure. It
should be noted that in FIG. 4A-FIG. 4G, the same num-
bers as those in FIG. 3 are assigned to the same portions
as those in FIG. 3 that are needed for the explanation.
[0031] Moreover,inthefollowing descriptions, the driv-
ing rollers and the driven rollers are not described, but,
for example, the driving roller 25a and the driven roller
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25b, which are insertion/ejection feeding roller pairs, are
simply described as insertion/ejection feeding roller pairs
25a and 25b.

[0032] Firstly, FIG. 4A illustrates a state in which a
booklet 33 carried in (drawn in) by the insertion/ejection
feedingroller pairs 25a and 25b as indicated by the arrow
ais fed so that preceding pages 33a of two facing pages
of the booklet 33 are fed further inside of the inner feeding
roller pairs 31a and 31b and the following pages 33b of
the two facing pages are fed to a flipping position of the
flipping roller 17.

[0033] Here, asillustratedin FIG. 4B, atthe same time
at which all three roller pairs stop, a gripper portion of the
intermediate feeding roller pairs 28a and 28b opens and
the movable guide 29 rotationally moves upwards to re-
lease the restriction above the feeding route.

[0034] Furthermore, the lifting member 24 is driven by
the lifting roller 32 to rotationally move and lift the follow-
ing pages 33b of the booklet 33 up to height h from the
bottom. This lifting height h is a height that is lower than,
or 60% high as, the conventional lifting height. The rea-
son for this height is described in detail later.

[0035] Next, asillustrated in FIG. 4C, the flipping roller
17 rotates about 260 degrees in a counterclockwise di-
rection indicated by an arrow b and is in sliding contact
with an end edge of the top page 33b-1 of the following
pages 33b of the booklet 33 so as to cause the top page
33b-1 to flexibly bend upward.

[0036] At that time the flipping roller motor 16 causes
the flipping roller 17 to rotate at a speed that is lower
than, or 40% the speed of, the rotational speed of the
conventional flipping mechanism (hereinafter simply re-
ferred to as a conventional rotational speed) while caus-
ing cogging. The reason for this speed is described in
detail later.

[0037] Next, asillustrated in FIG. 4D, the flipping roller
17 stops, and the lifting member 24 returns to its home
position illustrated in FIG. 4A from the booklet lifting po-
sition. As a result, the following pages 33b of the booklet
33 return to the horizontal position, and the end edge of
the top page 33b-1 lowered in response is pressed
against the flipping roller 17 due to the repulsive force of
the bend.

[0038] Next, asindicated by an arrow cin FIG. 4E, the
flipping roller 17 rotates about 120 degrees in a counter-
clockwise direction from the above stop position, flips up
the end edge of the top page 33b-1, and stops rotating.
The end edge of the top page 33b-1 that is released from
the bend by the flip-up flops over the stopped flipping
roller 17.

[0039] Next, as illustrated in FIG. 4F, the intermediate
feeding roller pairs 28a and 28b close the gripper portion
and hold the booklet 33, and subsequently all feeding
roller pairs, the insertion/ejection feeding roller pairs 25a
and 25b, the intermediate feeding roller pairs 28a and
28b, and the inner feeding roller pairs 31a and 31b, rotate
in a booklet ejection direction indicated by an arrow d.
[0040] As a result, while the booklet 33 is ejected, the
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top page 33b-1 flopping over the stopped flipping roller
17 is, together with the ejection movement of the booklet
33, lifted by the driven roller 28b of the intermediate feed-
ing roller pair, is pushed down, and overlays the preced-
ing page 33a of the two facing pages.

[0041] Afterwards, asillustrated in FIG. 4G, the booklet
33 is subsequently ejected out of the flipping mechanism,
the movable guide 29 returns to a regulatory guide posi-
tion from the upper regulation release position, and the
flipping roller 17 rotates about 20 degrees in a clockwise
direction, indicated by an arrow e, from the flip-up stop
position, and returns to its home position, where it was
located before flipping started.

[0042] Here, the reason that the lifting member 24 il-
lustrated in FIG. 4B lifts the following pages 33b of the
booklet 33 up to a height that is lower than, or 60% high
as, the conventional lifting height, and the reason that
the flipping roller 17 illustrated in FIG. 4C rotates at a
speed that is lower than, or 40% the speed of, the con-
ventional rotational speed while causing cogging are ex-
plained.

[0043] Firstly, the inventor decided to examine the cor-
relation between a success rate of flipping, an occurrence
rate of a flipping of multiple pages at once of the suc-
cessful flipping, the lifting height, and the rotation speed
of the flipping.

[0044] It should be noted that because the success
rate of flipping and the occurrence rate of a flipping of
multiple pages at once are information correlating neg-
atively with each other, the occurrence rate of a flipping
of multiple pages at once is converted into and described
as a prevention rate of a flipping of multiple pages at once
(a success rate of normal flipping). As a result, all pieces
of information indicate a success rate of flipping.

[0045] For this experiment, three types of booklets are
prepared, including a booklet that has been used com-
monly (hereinafter simply referred to as a common book-
let), a sample 1 booklet and a sample 2 booklet.

[0046] The common booklet is a booklet which is nor-
mally used (hereinafter also referred to as a passbook
or medium). Sample 1 is a sample into which a dent has
been made over plural pages so that stacked pages have
become caught in one another and pages are not easily
separated at the time of flipping. Sample 2 is a sample
in which the friction coefficient between a subsequent
page of a flipping target page and the next page is re-
duced so that the flipping of multiple pages at once easily
occurs at the time of flipping the target page.

[0047] The relationship between the lifting height, a
successrate of flipping, and a prevention rate of a flipping
of multiple pages at once among the occurrences of suc-
cessful flipping (a success rate of normal flipping) for the
normal state medium and two types of samples modified
so that a flipping of multiple pages at once easily occurs
is studied in the above manner, and FIG. 5A-FIG. 5B
describe the result of the study.

[0048] FIG. 5Ais a table that lists data of actual meas-
urements of the success rate of flipping and the preven-
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tion rate of flipping of multiple pages at once among the
occurrences of successful flipping (a success rate of nor-
mal flipping) when the rotation speed of flipping is a nor-
mal speed and the lifting height is changed to various
heights. In FIG. 5A, the current (normal) height is regard-
ed as 100% height and the lifting heights are listed on
the left column from 20% height to 160% height in incre-
ments of 20%. As an example, the normal height is 8.5
mm.

[0049] The next three columns of the lifting height col-
umn record the success rate of flipping for the normal
medium, sample 1 and sample 2, and the three columns
from the right record the prevention rate of flipping of
multiple pages at once among the occurrences of suc-
cessful flipping (a success rate of normal flipping).
[0050] FIG. 5B is a graph of the data of the three col-
umns next to the lifting height column in the table of FIG.
5A, and the normal medium is indicated by M-S1, sample
1is indicated by S1-S1, and sample 2 is indicated by S2-
S2. The height from 20% to 160% is on the horizontal
axis and the success rate of flipping from 0-100% is on
the vertical axis. It should be noted that any page flipping
regardless of the presence/absence of a flipping of mul-
tiple pages at once is regarded as successful flipping.
[0051] FIG. 5C is a graph of the data of the right three
columns in the table of FIG. 5A, and in this graph also,
the normal medium is indicated by M-S2, sample 1 is
indicated by S1-S2, and sample 2 is indicated by S2-S2.
The height from 20% to 160% is on the horizontal axis
and the success rate of flipping from 0 to 100% is on the
vertical axis.

[0052] FIG. 6A is a graph combining the two graphs in
FIG. 5B and FIG. 5C into one, and FIG. 6B is a graph of
when the two pieces of graph data in FIG. 5B and FIG.
5C are synthesized (integrated), representing a compre-
hensive success rate of flipping when the two measure-
ments are performed. From the three types of data in
FIG. 6B, it can be interpreted that the success rate of
flipping is high in a range of 60% height - 100% height.
[0053] InFIG. 5A, FIG. 5B, and FIG. 5C, regarding the
prevention rate of flipping of multiple pages at once, the
prevention rate of flipping of multiple pages at once (a
success rate of normal flipping) is 100% when the height
is 100% or lower in the normal medium. However, when
the result of sample 2 is observed, up to the height 60%,
the prevention rate of flipping of multiple pages at once
is high, but the prevention rate of flipping of multiple pag-
es at once (a success rate of normal flipping) declines
drastically at a height higher than 60%.

[0054] However, when the height becomes 100% and
higher, the success rate of flipping reduces. Even so, the
normal medium maintains the success rate of flipping of
70%, which is a relatively high value, at the 60% height,
and therefore the basic height is made to be 60% height-
100% height (5mm-8.5mm) in order to maintain a high
prevention rate of flipping of multiple pages at once while
dealing with changes in paper quality.

[0055] Next, the relationship between the rotation
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speed of the flipping roller motor 16 that drives the flipping
roller 17 to rotate, a success rate of flipping, and a pre-
vention rate of aflipping of multiple pages at once among
the occurrences of successful flipping (a success rate of
normal flipping) for the normal state medium and two
types of samples modified so that a flipping of multiple
pages at once easily occurs is studied, and FIG. 7A-FIG.
8B describe the result of the study.

[0056] FIG. 7Ais a table that lists data of actual meas-
urements of the success rate of flipping and the preven-
tion rate of flipping of multiple pages at once among the
occurrences of successful flipping (a success rate of nor-
mal flipping) when the lifting height is the conventional
height and the motor rotation speed is changed to various
speeds.

[0057] InFIG. 7A, the normal speed of the motor rota-
tion is regarded as 100%, and the speeds are listed on
the left column from 20% speed to 160% speed in incre-
ments of 20%. As an example, the normal speed is 16
rad/sec.

[0058] The next three columns of the motor rotation
speed column record the success rate of flipping for the
normal medium, sample 1 and sample 2, and the three
columns from the right record the prevention rate of flip-
ping of multiple pages at once among the occurrences
of successful flipping (a success rate of normal flipping).
[0059] FIG. 7B is a graph of the data of the three col-
umns next to the motor rotation speed column in the table
of FIG. 7A, and the normal medium is indicated by M-S1,
sample 1isindicated by S1-S1, and sample 2 is indicated
by S2-S1.

[0060] The motor rotation rate from 20% to 160% is on
the horizontal axis and the success rate of flipping from
0-100% is on the vertical axis. It should be noted that in
this case also, any page flipping, regardless of the pres-
ence/absence of flipping of multiple pages at once, is
regarded as successful flipping.

[0061] FIG. 7C is a graph of the data of the right three
columns in the table of FIG. 7A, and in this graph also,
the normal medium is indicated by M-S2, sample 1 is
indicated by S1-S2, and sample 2 is indicated by S2-S2.
[0062] The motor rotation speed from 20% to 160% is
on the horizontal axis and the prevention rate of flipping
of multiple pages at once among the occurrences of suc-
cessful flipping (a success rate of normal flipping) from
0 to 100% is on the vertical axis.

[0063] FIG. 8Ais a graph combining the two graphs in
FIG. 7B and FIG. 7C into one, and FIG. 8B is a graph of
when the two pieces of graph data in FIG. 7B and FIG.
7C are synthesized (integrated), representing a compre-
hensive success rate of flipping when the two measure-
ments are performed.

[0064] From the three types of data in FIG. 8B, it can
be interpreted that the success rate of flipping is high, in
a range of 20% speed-60% speed.

[0065] InFIG.7A, FIG.7B,andFIG. 7C, regarding the
prevention rate of flipping of multiple pages at once (a
success rate of normal flipping), the prevention rate is
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100% when the motor rotation rate is 100% or lower in
the normal medium. However, when the results of sample
1 and sample 2 are observed, the occurrence rate of
flipping of multiple pages at once declines drastically at
a motor rotation rate lower than 60%.

[0066] Here, independently from the occurrence rate
of flipping of multiple pages at once, a 100% success
rate of flipping is maintained regardless of the difference
between the normal medium, sample 1, and sample 2
when the motor rotation rate is 120% or lower. However,
the basic motor rotation rate is made to be 20%-60% (3.2
rad/sec-9.6 rad/sec) in order to maintain a high preven-
tion rate of flipping of multiple pages at once (a success
rate of normal flipping) while dealing with changes in pa-
per quality.

[0067] Although cogging depends on the motor char-
acteristics, in the motor in the present embodiment, cog-
ging occurs at 60% of the normal rotation frequency
(here, 9.6 rad/sec). The vibrations to the flipping roller
caused by the cogging at the time of flipping contribute
to the function of separating only the top page andflipping
the page.

[0068] In addition, a method for performing flipping by
combining a 60% lifting height and a 40% motor rotation
rate on the basis of the above somewhat sacrifices the
success rate of flipping in favor of a reduction in the oc-
currence rate of flipping of multiple pages at once so as
to be able to deal with changes in paper quality. As a
result, the success rate of flipping is low for the normal
medium. In this case, improvement can be made by
changing the lifting height at the retry stage.

[0069] It should be noted that in the above-described
embodiments, various modifications can be added within
the scope of the embodiments.

Claims

1. A booklet printing apparatus provided with a page
flipping mechanism, wherein
the page flipping mechanism includes at least an in-
sertion/ejection feeding roller, an intermediate feed-
ingroller, aninner feeding roller, a page flipping roller
arranged coaxially with the intermediate feeding roll-
er and rotated by a dedicated motor independently
from the intermediate feeding roller, and a lifting
member arranged below a surface of a feeding route
between the intermediate feedingrollerand the inner
feeding roller, and
wherein
the insertion/ejection feeding roller causes a booklet
to be inserted with a first line of a printing field on
facing pages first,
the intermediate feeding roller takes up a feed of the
inserted booklet,
the inner feeding roller takes over feeding of the
booklet and pulls the booklet inside,
the lifting member lifts a portion in which a page to
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be flipped of the facing pages of the booklet is
present up to a height of 60% to 100% of a normal
lifting height from a bottom,

the dedicated motor rotates at a low speed to rotate
the page flipping roller at a speed of 60% of a normal
rotation and generates cogging, and

the page flipping roller flips the page to be flipped by
a rotation of 20% to 60% of the normal rotation while
propagating vibration of cogging of the dedicated
motor to the page to be flipped.

The booklet printing apparatus of claim 1, wherein
the height of 60% to 100% of the normal lifting height
is 5 mm to 8.5 mm.

The booklet printing apparatus of claim 1 or 2, where-
in

the rotation of 20% to 60% of the normal rotation of
the page flipping roller to flip the page to be flipped
is 3. 2 rad/sec to 9.6 rad/sec.

The booklet printing apparatus of any of claims 1 to
3, wherein the dedicated motor rotates the page flip-
ping roller at 9.6 rad/sec or less.
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